The structure of the title compound, 5,6-[(1R,10S)-2,9-dioxatricyclo-[8.6.0 3,8 .0 11, 16 ]hexadecane-1,10-diyl]-(C 60 -I h ) [5, 6] fullerene methanedithione 0.1-solvate, C 74 H 10 O 2 Á0.1CS 2 , has tetragonal (P4 2 /n) symmetry at 100 K. It has a unique eight-membered ring, with two incorporated O atoms in place of the original central ring of the anthracene. The distortion of the molecular geometry around the cycloadduct bonds corresponds to that seen in related fullerene derivatives. Close packing of the adduct forms cavities partially filled with disordered carbon disulfide solvent molecule. The 41% occupancy of the cavities yields an overall 1:0.103 adduct-solvent ratio. Reaction steps are described as light-assisted singlet-oxygen generation, peroxide, epoxide and dioxocin derivative formation and the final step of thermally activated cycloaddition.
Chemical context
The first step of the formation of C 60 (C 14 H 10 O 2 ) is the generation of singlet oxygen by the photo-excited C 60 . Singlet oxygen reacts with anthracene via several consecutive reactions, similarly to the mechanism described previously by Rigaudy et al. (1978) . The addition of singlet oxygen to anthracene results in a highly reactive 9,10-endoperoxide. The thermal rearrangement of the peroxide results in diepoxide, and after a ring extension reaction the final intermediare, a [1,4]-dioxocin derivative forms. This intermediary reacts with C 60 , forming the product via a thermal (4 + 2) cycloaddition. The cycloaddition is irreversible because the reverse reaction, the formation of the dioxocin derivative, is energetically unfavourable.
Structural commentary
The adduct, shows a unique eight-membered ring with two incorporated O atoms. A displacement ellipsoid plot is shown ISSN 1600-5368 in Fig. 1 . The bond lengths and angles around the strongly distorted bonding region are shown in Figs. 2 and 3.
Supramolecular features
The 10 Å center-to-center distance of the fullerene cages shown in Fig. 4 indicates a locally realized close packing despite the ligands. The disordered CS 2 solvent molecules occupy the large cavities between the fullerene adducts, as shown in Fig. 5 .
Database survey
No similar eight-membered ring as a substructure of a cycloadduct was found in database searches. The structure published here was described in a previous study by Bortel et al. (1995) , but neither the collected data nor the refined Figure 1 Thermal ellipsoid plot of the cycloadduct as a result of unrestrained anisotropic refinement and the disordered solvent.
Figure 2
Refined bond lengths around the bonding region of the cycloadduct.
Figure 3
Refined bond angles of the bonding carbon and oxygen atoms. Locally close-packed arrangements of fullerene cages as generated by the 4 2 screw axis.
Figure 5
The disordered CS 2 solvent on a 4 rotoinversion axis surrounded by fullerene cages.
coordinates are available in that publication. The current structural data collected at low temperature is of significantly better quality in terms of resolution, statistics and number of reflections. The resulting structure is in agreement with the previously determined one.
Synthesis and crystallization
C 60 (C 14 H 10 O 2 ) was prepared by the photo-oxidation of anthracene and the simultaneous cycloaddition of its oxidized intermediary to C 60 . 144 mg C 60 (0.2 mmol) and 214 mg anthracene (1.2 mmol) were dissolved in 150 ml toluene. Oxygen was bubbled through the solution and the reaction mixture was illuminated with a luminescent light source of 23 watt. After a reaction time of 1 h at 313 K, the starting materials and the products were separated by column chromatography in silica stationary phase with hexane/toluene eluent mixtures. The major product was recrystallized from carbon disulfide by a slow diffusion of isopentane into the solution.
Refinement
The structure is described in the standard setting of the tetragonal space group P4 2 /n with origin choice 2, origin at inversion center. Least-squares full-matrix refinement on F 2 with all atoms treated anisotropically (except the C atom of CS 2 ) and with riding H atoms without any restraints or constraints (except for a restraint on the bond length of CS 2 ) was stable and yielded good figure of merits. The fullerene compound shows no orientational disorder; it is fixed by its attachment. The CS 2 solvent shows disorder, that was described with an approximate atomic model. The C atom is located on a 4 rotoinversion center (2a Wyckoff position) and the S-atom positions are ensued by the multiplication effect of the 4 rotoinversion axis. This simple model could not be significantly improved by introducing additional sites or even by masking the corresponding region. The highest peak (1.02 e Å À3 ) and deepest hole (À0.74 e Å
À3
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